In the course of our research for biologically active constituents from coniferous plants, a chromone derivative (1) and an abietane derivative (2) were isolated along with several diterpenes from Chamaecyparis pisifera. Structures of the new compounds were determined to be 5,7-dihydroxy-2-(1-acetyl-2-methoxycarbonylethyl)-chromone and rel-(8R,10R,20S)-8,10,20-trihydroxy-9(10→20)-abeo-abieta-9,13-dien-12-one by means of spectral methods including two-dimensional NMR experiments. Some of these abietane-type compounds isolated from this plants showed antibacterial activity against the gram-positive bacteria Staphylococcus aureus and Bacillus subtilis.
Plants have been used as crude drugs in medical systems worldwide for therapy of disease since ancient times and plants produce numerous secondary metabolites, some of which have been used as medicines. Herbal plants have been predominantly used as crude drugs and resources for the isolation of biologically active compounds. Studies on the screening of useful chemicals from woody plants have been fewer than those from herbal plants. Recently, woody plants have received attention as medicinal resources because of the development of some antitumor agents derived from their constituents, such as taxol 1) and camptothecin. 2) In the course of our studies on the isolation of biologically active constituents from woody plant resources, we studied the antibacterial activity of methanol extracts of about 30 coniferous plants. Antibacterial rearranged lanostane-type triterpenes were reported from Abies sachalinensis.
3) Some of the methanol extracts showed potent antibacterial activities. Isolation of antibacterial constituents from Chamaecyparis pisifera (Japanese name sawara, Pinaceae), which methanol extract had indicated antibacterial activity against the grampositive bacteria Staphylococcus aureus and Bacillus subtilis, were carried out as described in the Experimental section. Several types of abietane and 9(10→20)-abeo-abietane-type diterpenes were reported from C. pisifera. [4] [5] [6] [7] From the methanol extract of the plants, the novel chromone derivative (1) and 9(10→20)-abeo-abietane type diterpene (2) were isolated along with the known abietane-type diterpenes pisiferic acid (3), 7) pisiferol (4), 7) pisiferal (5), 7) O-methylpisiferic acid (6), 7) pisiferdiol (7), 6, 7) pisiferanol (8), 7) and 8(14),15-pimaradiene-19-oic acid (9), 8) and the flavonoids aromadendrin (10) 9) and apigenin (11) 10) as described in the Experimental section.
Compound 1 showed the molecular formula From these data, 1 was considered to have a 2-substituted 5,7-dihydroxychromone structure. These NMR data indicated that 1 should be substituteded by a 1-acetyl-2-methoxycarbonyl-ethyl instead of the flavone B-ring. This structure was confirmed by the heteronuclear multiple-bond connectivity (HMBC) experiment (Fig. 1) . The 5Ј-methyl protons showed correlations with the C-3Ј and C-4Ј carbons. The carbomethoxy methyl protons showed correlation with the C-1Ј carbon. The H-2Ј methylene protons showed the correlations with the C-3Ј, C-4Ј, and C-2 carbons. The H-3Ј methine proton showed correlations with the C-4Ј, C-5Ј, C-2, and C-3 carbons. Thus the structure of 1 was determined to be 5,7-dihydroxy-2(1-acetyl-2-methoxycarbonylethyl)-benzpyran-1-one and called sawarachromone.
Compound 1 showed no optical rotation, and therefore 1 must be a racemate. Sawarachromone has very a novel structure of 2-substituted chromone and might be derived from flavone by means of oxidative ring cleavage of the flavone Bring. Examples of natural chromone derivatives other than flavone derivatives are rare. Some 2-substituted chromone derivatives were reported from Cape aloe. 11) Assignments of 1 H-and 13 C-NMR spectra of 1 were confirmed by heteronuclear multiple-quantum coherence (HMQC) and HMBC experiments.
Compound [4] [5] [6] [7] These data indicated that 2 should have a 9(10→20)-abeo-abieta skeleton. The 9(10→20)-abeo-abieta skeleton and positions of the hydroxy groups, carbonyl group, and olefin groups were confirmed by the HMBC experiment (Fig. 1) . The H-11 olefin proton showed cross peaks with the C-8 carbinol carbon, C-20 carbinol carbon, and C-12 carbonyl carbon. The H-20 carbinol proton showed the cross peaks with the C-5 methine carbon, C-8 carbinol carbon, and C-11 olefin carbon. The two doublet methyl protons showed a cross peak with the C-13 olefine carbon. The H-15 methine proton showed the cross peaks with the C-12 carbonyl carbon and C-14 olefine carbon. The hydroxy proton at C-10 showed cross peaks with the C-1 and C-5 carbons. The hydroxy proton at C-8 showed a cross peak with the C-7 carbon. The relative configuration of 2 was studied from the nuclear Overhauser enhancement spectroscopy (NOESY) spectrum (Fig. 2) . H-14 showed NOEs with Me-15 and H-7b. H-5 showed NOEs with H-7a, H-20, and H-3a. OH-10 showed NOEs with OH-8 and Me-19. Me-19 showed NOEs with OH-10, H-6b, and H-2b. Based on these finding the relative configuration of 2 was determined. The absolute stereochemistry of 2 was not confirmed from the circular dichroism (CD) spectrum ([q] 352 ϩ3026), but was assumed to be the same as that of pisiferdiol (7), for which the absolute configuration was determined. 6 ) Thus the structure of 2 was deduced to be rel-(8R,10R,20S )-8,10,20-trihydroxy-9-(10→20)-abeo-abieta-9,13-dien-12-one and called as sawaradienone. Many Bhomo abietane-type diterpenes have been isolated from coniferous plants as characteristic constituents. Assignments of the 1 H-and 13 C-NMR spectra of 2 were confirmed by the HMQC and HMBC experiments.
The antibacterial activity of the constituents isolated from C. pisifera was tested against S. aureus and B. subtilis. Of the tested compounds, abietane-type derivatives 3-6, and 9-(10→20)-abeo-abietan-type derivatives 7 and 8 had antibacterial activity, but 1, 2, 9 and 10 100 mg/ml did not show activity against S. aureus and 1, 2 and 9 100 mg/ml did not show activity against B. subtilis, as shown in Table 1 . These results indicated that the aromatic C-ring and phenolic hydroxyl or methoxyl groups are important for the antibacterial activity. 
Fig. 2. NOE Correlations by NOESY Experiment on 2 Experimental
Melting points were recorded on a Yanagimoto micro melting point apparatus and are uncorrected. IR spectrum data were recorded on a Perkin Elmer GX-FT-IR spectrometer. HR-FAB-MS data were measured on a JEOL HX110 mass spectrometer.
1 H-and 13 C-NMR data were measured on a JEOL a-500 (500, 125 MHz) with tetramethylsilane as an internal standard.
[a] D values were recorded on a JASCO P-1010 polarimeter at 20°C. Analytical and preparative HPLC was carried out on a reversed-phase column (YMC R-ODS-5A packed column).
Extraction and Isolation Leaves of C. pisifera (4 kg), collected at Tenryu, Shizuoka, Japan, in September 1997, were extracted with methanol under reflux to give a methanol extract, which was fractionated between ethyl acetate (EtOAc) and water to give an EtOAc-soluble fraction (190 g) and a water layer. The water layer was extracted with n-BuOH to give an nBuOH-soluble fraction (60 g) and a water layer. Of these three fractions, the EtOAc fraction showed the most potent antibacterial activity against the gram-positive bacteria. Therefore that fraction was chromatographed on a SiO 2 column using a gradient CHCl 3 -MeOH solvent system to give nine fractions. Of these, fractions 3, 4, and 5 showed antibacterial activity. Fraction 3 (37.3 g) was chromatographed on a SiO 2 column and HPLC using an octadecyl silica (ODS) column successively to give 4 (282 mg), 5 (565 mg), 8 (465 mg) and 9 (51 mg). Fraction 4 (39.1 g) was chromatographed on a SiO 2 column and HPLC using an ODS column successively to give 2 (44 mg), 3 (7.4 g), 6 (30 mg), and 7 (7.9 g). Fraction 5 (12 g) was chromatographed on a SiO 2 column and HPLC using an ODS column successively to give 1 (20 mg), 3 (89 mg), 7 (210 mg), 8 (89 mg), and 11 (10 mg , H-3b), 1.46 (1H, over-lap, H-6), 1.5 (1H, over-lap, H-2a Ϫ4 M, MeOH). Antibacterial Activity Antibacterial activity tests were carried out against the gram-positive bacteria S. aureus and B. subtilis, by the dilution alga plate methods as described in previous reports. 12) 
